Control of the activation/inactivation of pyruvate, Pi dikinase from the C4 plant maize by adenylate energy charge, pyruvate, and analogs of pyruvate.
Pyruvate, Pi dikinase, which is localized in the mesophyll chloroplasts of C4 plants, requires a high adenylate energy charge for conversion of the enzyme from the inactive to the active form. The inactivation process is favored by a low energy charge, being maximal at values below 0.7. Pyruvate and analogs of pyruvate, oxamate and oxalate, strongly inhibit the inactivation process at millimolar levels. The results suggest that light activation of the enzyme in vivo may be mediated by an increased adenylate energy charge in the chloroplast. Pyruvate may allow a higher steady-state level of activation to be achieved in vivo by inhibiting inactivation.